The present paper is aimed at numerical investigation on the problem of heat and mass transfer on MHD boundary layer with chemical reaction, suction, Soret and Dufour effects. The properties of the fluid considered in present numerical study have been assumed to constant and the variation of density with buoyancy force is also analysed. The governing equations of the flow are transformed into non-linear ordinary differential equations and then solved by using Keller-box method. The various parameters like Magnetic parameter (M), thermal Grashof number (Gr), mass Grashof number (Gc), permeability parameter (K), Prandtl number (Pr), Dufour number (Du), Soret number (Sr) on the flow are analyzed and shown in graphs. The numerical values of the Skin friction coefficient, Nusselt number and the Sherwood number are tabulated.
I. INTRODUCTION
Natural convection has attracted a great deal of attention from researchers because of its presence both in nature and engineering applications. In engineering applications, convection is commonly visualized in the formation of microstructures during the cooling of molten metals, and fluid flows around shrouded heat dissipation fins, and solar ponds. Soret and Dufour effects are interesting physical phenomenon in fluid mechanics, when heat and mass transfer occur simultaneously, the relations between the fluxes and the driving potentials are of a more intricate nature. It has been found that energy flux can be generated not only by temperature gradients but also by concentration gradients. The heat transfer caused by a concentration gradient is termed as diffusion thermo (Dufour) effect. On the other hand, mass transfer created by temperature gradients is called as thermal -diffusion (Soret) effect. Generally, in heat transfer process, the Soret and Dufour effects are neglected because they are smaller order of magnitude than the effects described by Fouriers and Ficks laws. The Soret effect has been utilized for isotope separation and in mixture between gases of very light molecular weight and of medium molecular weight. The importance of these effects in convective transport has been reported by Eckert and Drake (1972) . Magnetohydrodynamic (MHD) flows have many applications in solar physics, geophysics, cosmic fluid dynamics, chemical engineering and electronics. Huges and Young (1996) gave an excellent summary of applications. In recent years, the flows of fluid through porous media have application in many branches of science and technology, viz., in the field of agriculture engineering tostudy the underground water resources, seepage of water in river-beds, in petroleum technology to study the movement of natural gas, oil and water through oil reservoirs, in chemical engineering for filtration and purification processes. Raptis et al. (1982) discussed the problem of hydromagnetic free convection flow through a porous medium between two parallel plates. The heat and mass transfer effect on the free convection boundary layer flow in a porous medium studied by Bejan and Khair (1985) . The heat transfer in the thermal boundary layer of magneto-hydrodynamic flow over a flat plate analyzed by Watanabe and Pop (1994) . The influence of thermal dispersion and stratification on non-darcy mixed convection flow from a vertical plate embedded in a porous medium has been investigated by Hassanien et al. (1998) . Combined heat and mass transfer by mixed convection flow over a vertical plate embedded in a uniform porous medium in the presence of thermal dispersion has been investigated by Chamkha and Khaled (2000 
II. MATHEMATICAL FORMULATION
Considering a two-dimensional steady boundary layer flow of a viscous incompressible electrically conducting fluid past a linearly started porous semi-infinite vertical plate embedded in a porous medium with Soret and Dufour effects. Here -axis is taken along the direction of plate and -axis is normal to it. All the fluid properties are assumed to be constant except for the density variations causing the buoyancy force represented by the body force term in the momentum equation. The continuity, momentum, energy and concentration equations describing the flow under the Boussinesq approximation can be written as
where u and v are the velocity components in x and y directions, T is the temperature of the fluid, C is the species concentration in the boundary layer, is the kinematics viscosity, g is the acceleration due to gravity, is the coefficient of thermal expansion , * is the coefficient of solutal expansion , ∞ is the temperature for away from the plate, ∞ Species concentration of the ambient fluid, is the electric conductivity, 0 is the uniform magnetic field, ρ is the density, ′ is the permeability, α is the thermal diffusivity, Dm is the mass diffusivity, is the thermal diffusion ratio and is the concentration susceptibility, is the specific heat at constant pressure, is the mean fluid temperature. The boundary conditions of the problem are:
Temperature and concentration profiles, V are the suction velocity at the plate surface. In order to where B is a constant, a and b denotes the stratification rate of the gradient of ambient obtain similarity solutions of the problem, the following similarity variables are introduced
Where is the physical stream function defined as = , = − , so that the continuity equation
(1) is automatically satisfied, is the dimensionless stream function, is the nondimensional temperature function, is the nondimensional concentration, fw is the non-dimensional suction velocity and is the similarity variable. 
where the primes indicate the differentiation with respect to , = is the Dufour number,
is the Soret number and = is the Schmidt number
The corresponding boundary conditions are = − ,
The quantities of main physical interest are the skin friction coefficient (rate of shear stress), the Nusselt number (rate of heat transfer) and the Sherwood number (rate of mass transfer) which are proportional to
III. RESULTS AND DISCUSSION
The governing equations (7a -7c) are steady, coupled and non-linear with initial and boundary conditions (8a, 8b). They are solved numerically by using killer box method. For the purpose of discussing the results, the numerical calculations are presented in the form of non-dimensional velocity, temperature and concentration profiles. Numerical computations have been carried out for different values of Gr, Gc, M, K, Pr, Du, Sc, Sr. To demonstrate successful implementation of the numerical scheme, the numerical results are compared by a previous published work of Ibrahim and Makinde (2010) for skin friction coefficient, Sherwood number and Nusselt numbers in table 1 in the absence of Permeability Parameter K, Dufour number Du, Soret number Sr. The results are found to be in excellent agreement. Finally, the influence the flow parameters such as M, K, Pr, Du, Sr, fw on Skin friction coefficient , , Nusselt number and Sherwood Number are highlighted in Table 2 . The behaviour of these parameters is self-evident from the Table 2 and hence they will not discuss any further due to brevity. 8 | P a g e Table 2 : The Fig (1a) , (1b) and (1c) show the profile of themal impact on on the dimensionless velocity, temperature and concentration, It is found in the study that an increase in Gr enhances the value of velocity. The temperature difference (Tw − T∞) is found to increase with Grashof number (Gr). Therefore an increase in the velocity due to the enhanced convection is caused. From Fig (1b) , it is observed that the effect of increasing the values of Gr causes the reduction in the temperature profiles. It is interesting to note that the concentration profiles decrease as the Grashof number increases as indicated in study Fig (1c) . The presented graphs clearly convey that the effect of Grashof number (Gr) causes the decrease in the concentration distribution as the concentration distribution species is dispersed away largely because of an increased temperature gradient. It is observes in the present that Mass Grashof Number (Gc) has the same effect as Gr on the flow properties as shown in Figs (2a-2c)  Figs (3a-3c) represent the influence of the Magnetic Parameter M on the velocity, temperature and concentration. The results obtained in the study as in figures revealthat the velocity will decrease and temperature profiles increase with the magnetic parameter. It is noted that a small change of increase of magnetic parameter causes the increase in concentration of the fluid. The presence of the magnetic field reduces the velocity profiles in the boundary layer region due to the induced force and the Lorentz force, caused by the magnetic field. The variation of Prandtl number (Pr) on the temperature is shown in Fig 4. The thermal boundary layer thickness decrease with in increase in Prandtl number.For the different values of the permeability parameter (K), the profiles of the velocity across the boundary layer are shown in Fig 5. The increase in the permeability parameter K makes the velocity reduce. 11 | P a g e The variation of different values of Dufour Number (Du) on the dimensionless velocity, temperature and concentration distributions is presented in Fig (6a-6c) . The increase in Dufour number enhances the velocity of the flow which is shown in Fig (6a) . It is revealed in Fig (6b) that diffusion thermal affects greatly enfluences the fluid temperature. As the values of the Dufour parameter increase, the fluid temperature also increases. It is shown in Fig (6c) , that the effect of Dufour number is very marginal on concentration profiles.
The effect of the Soret parameter (Sr) on the velocity, temperature and concentration distributions. It is observed in Fig (7a-7c) . That the fluid velocity increases with increasing values of the Sr. In the present study it is found that the behaviour of Du and Sr on temperature and the concentration distributions is opposite.
Velocity and temperature distribution decrease and increase, respectively as (Sc) increases. Fig (8c) shows that the effect of Schmidt number is more on concentration profiles. Fig (9a-9c ) illustrates the effect of suction parameter (fw) on the velocity field, temperature and concentration profiles. We see that the velocity, temperature and concentration increases with the increase The influence of Schmidt number Sc is shown in Fig (8a-8c) .These figures reveal that the of suction parameter. The influence of fw on concentration profile is meager. As there is an increse in chemical parameter, it is found that the profile of concentration decreases as depicted in the Fig 10. 
IV. CONCLUSIONS
The numerical study is carried out under the effects of influence of Dufor and Sorect on steady free convection flow past a semi-infinite moving vertical porous plate with suction. The governing partial differential equations are changed into ordinary differential equations by using similarity transformation. These nonlinear, coupled differential equations have been solved numerically by using killer box method. The results are discussed through graphs and tables for different values of parameters modeled in the problem. The results in present attempt reveal that velocity profile decreases with the increase in the magnetic parameter and permeability parameter. It is also noticed in the attempt that the temperature profiles will decrease with an increase in Prandtl number. As Dufour number and Soret Number increases the velocity is also found to increase. It is interesting to note that analysis made on emperature and concentration field is appreciably influenced by the Dufour and Soret effects. 
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